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(54) Apparatus for cal}l«a laying and conduits ranovation and mathoda of its febrication and 
Installation 



(57) An improved product for laying cables and ren- 
ovating conduits comprises a flexible lining element (1) 
with a tubular form, elongated along one preferential di- 
rection and defining a closed space therein. l\\e lining 



(1) comprises at least one layer of impermeable material 
(6), at least one layer of porous material (4) and at least 
one layer of reinforcement material (2). An elongated 
pocket (7) is tied with the flexible lining (1), which is re- 
versible during Ite laying action. 
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Desciipfion 

[0001] The present Invention relates to the field of lay- 
ing undetground catAes and especially to the field of lay- 
ing underground cables and concurrent renovating of ^ 
sewer conduits. 

[0002] l^ecent and very fast developments In the field 
of telecommunication, along with an Increasing strong 
demand for more servioes, have resulted Into an urgent 
requirement for adapting the exisling transnvssion 
means. In particular, the requirement for fester data 
communications speed within cabled telecommunica- 
tions has lead to the replacemsnt of the existing trans- 
mission nets with more suitable transmission means as, 
for example, the optical fibres. 
[0003] Additionally, new communication service pro- 
viders are looldng for new Independent communications 
n^ to set their business free f^om the present nets con- 
trolled i^y fonner sen^ice providers. 
[0004] Carrying out, adapting and developing a cable 
transmission networlc necessarily requires the laying 
a very high nunrt>er of cables, and this is one of the major 
operation protriema of this field up to now. 
[OOOq Several solufions for underground laying of 
comrrrunications cables are Icnown, from digging the 
ground out and laying a protection lining for fitting the 
cables In, to using automatic devices for fixing the ca- 
bles on the upper portion of an existing sewer conduit. 
[0000] IHowever, all the solutions presently In use. In- 
cluded the above mentioned ones, have several draw- 
backs as, for example, traffic problems, risks of damag- 
ing architectural stnjctures in hold town centre, wear 
and disnjption of the street blanket, very k)ng time to 
complete the job, high complexity, less reliability and 
stK)rter life, as well as poor performance. 
[0007] Patent application WO 00/06843, In the name 
of Prusate Foundation, shows a method and a device 
for laying data cables In public conduits, normally used 
for gas, water, black and slurry waters, and for the oon- 
current renovation thereof, in particular, the Prusate ap- 
plkstton disctoses a 8eml-«tiff lining sOpped inside the 
sewer and then inflated to expand against the existing 
walls and so renovating possible surfooe damages In 
the sewer wans. The thickness of this semi-stiff lining is 
desigr}ed to accommodate an addltbnal channel where 
various data oommurocations cables, as, for example, 
optical fibres or coaxial cable, can be slq>ped In. 
[0008] One of the main disadvantages of this system 
is that Inserting the ining inside the existing sewer can 
be a quite difficult task as well as making it adhere to 
the walls. In order to assure suitable protection of the 
communlcatfons cables, the channel that is obtained in- 
skle the lining thtekness Is very stiff or rather very Itlle 
fi^ble.This requires ttie lining to be Inserted In the sew- 
er in a roO form and then pushed on one end while pulled 
on the other one in order to allow a completo laying in- 
skie the sewer conduct This task often causes a heavy 
stress on the lining material such that tearing, ripping or 



structurai weakening of tlie material may sometime hap- 
pen. Moreover, if the existing sewer walls are very rough 
and/or affected by secdonal variattons, pulling and 
pushing the lining will not result into a unifonn and even 
laying of the Ining itself. 

[0009] Another disadvantage of this system, which Is 
well known to the applicant. Is that the semi-stiff channel 
hosting transmisston data requires a greater Ining thtek- 
ness and consequently a reduction of sewer capacity In 
terms of liquki/gas flow volume inskle the sewer, and 
therefore a less flow efficiency thereof. Furthermore, if 
the existing sewer or the required ctiannel have a large- 
sba diameter, tlie semi-etifT lining thk:knes8 must be in- 
creased, increaslrtg the atxive mentioned dteadvanta^ 
es consequently. 

[0010] Another known solution is aithough strictly 
concerning with sewer renovation only. This system 
makes use of a Ining bag comprising a glass fibre layer 
and a polyurethane sheet in a sandwich formation, in 
the middle there is a polyester feit impregnate with 
themml curing resin. The finlstied Ining has a very thin 
thickness and can be inserted in the existing sewer with- 
out significantly affecting the flow capacity. 
[001 1] The main object of the present Invention is to 
provkJe a solutfon to the above mentioned drawt>acks, 
provkjing a product suitatile for renovating badly dam- 
aged conduits, and, at the same time, for laying chan- 
nels for the passage of data transmissfon cables. 
[001 2] Another object of the invention Is to provkie an 
Improved product for layirig cables and renovating con- 
duits whk:h is at the same time easy to use, economk»l 
and highly resistant even over tong term operation. 
[0013] In order to fulfil the aims Indfoated above, the 
subject of the invention is an improved product for laying 
cables and renovating conduits as defined In the foltovf- 
ing dalms. 

[0014] One of the main advantages of this Inventfon 
Is that the product used for conduit renovation assures 
top fiow capacity Inskle the renovated conduit, without 
cable ctiannels affecting or reducing the liquid volume 
flow. 

[001 51 Arx}ther advantage is that this system can eas- 
ily handle both renovation of the exisfing oondult and 
laying of comnrunicatfona cables in one eflbrt and with 

no additional costs. 

[001 6] A further advantage of the present invention is 
the type of materiais used for the renovating oorviult 
product, whteh is exceptionally flexible and resliient 
This allows insertion Inskle existing conduits by means 
of the so called InverBkxi* technique assuring, as clar- 
ified In the folfowing pages, further advantages and bet- 
ter performance. 

[0017] An additional advantage is that the ctiannels 
for the passage of communk:atk)ns cables can be used 
both during and after conduits reixjvation laying. 
[OOiq Further characteristics and advantages will t>e- 
come dearftom the Iblowing descriptk^ of a preferred 
embodiment with reference to the appended drawings. 
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provided by way of nordfmitlng example, In which: 

RgiWB 1 Is schematic cross sectional view of the 
Improved product of the present invention during 
one of tfie manufacturing steps; s 
• Figure 2 is a schematic view of the Improved prod- 
uct of Figure 1 in one of the worldng positions inside 
a conduit; 

- Rgures 3a, 3b and 3c are partial cross section 
views of some embodiments of tWs Invention in a 
working position; 

Figure 4 is a partial cross section view of a further 
embodiment of this invention in a working position: 

- Rgure 5 is a section view of a conduit during a work- 
ing positk)n of this inventk)n; and 
Rgures 6 arrd 7 are section views of mantioles on 
a conduit line using the improved product of this in- 
vention. 

[0019] Refem'ng now to tfie Rgures, an Improved 
product for laying cables and renovating conduits com- 
prises a tubular flexible element, as, for example, a lin- 
ing biakling 1. The lining braiding 1 comprises a plurality 
of layers among whteh, generally, but not necessarily, a 
sheet of reinforoement compound material, Ibr example, 
but not limited to, a material with fibres orientated in de- 
sired directions, pr^ierabiy glass fibre 2, a sheet of po- 
rous material with casual fibres orientation In all direo- 
Hons, as, for example, but not Bmlted to, polyester, pref- 
erably polyester needle felt 4, and an impermeable 
^leet for example, but not Omited to, a polymeric ma- 
terial comprising a urethane group, preferably poiy- 
ursthane 6. The lining braiding 1 has substantially the 
same diameter as the inside conduit diameter and 
roughly equds the length of the existing conduit section. 
[0020] According to a first embodiment of the present 
Invention, the lining brakfing 1 comprises a glass fibre 
sheet 2 overlapped on a needle felt sheet 4 and on a 
polyurethane sheet 6, so that the needle leit 4 is laying 
between the other two she^s 2, 6. The lining braiding 
1 also comprises an elongated pocket 7, laying between 
the polyurethane sheet 6 and the needle felt sheet 4, 
made out of, for example, but not limited to, needle lelt 
and with a tulxiiar form. TTie pocket 7 substantially ex- 
tends throughout the whole length of the lining braiding 
1 . A flexible tubular element, for example, but not limited 
to. a polythene pipe 8 Is located Inskle the tubular pock^ 
7. The pipe 8. as explained below, is intended for hous- 
ing data transmission cables. 
[0021] Naturally, the elongated pocket 7 may house 
directly the communk^tions cables or, as shown in Rg- 
ures 3b e 3c may house two. three or more flexible 
pipesBtokeep more sets of cables separated from each 
other. 

[0022] A further »]vantage of the present invention is 
that, when laying a plurality of flexible pipes 8, it is pos- 
sible to arrange the elongated pocket7 in order to house 
and to keep sets of cables separate and Independent 



each other. Thus, different servwe providers may place 
their individual cables Inside the product of the present 
Invention with no risk for them to interfere, during the 
management or In use, with the cables of different pro- 
vWers. 

\fi02Sl in order to manufacture a lining braiding 1 ac- 
cording to the above mentioned embodiment, a glass 
fibre sheet 2 and a needle felt sheet 4 are an'anged and 
foMed until their respective longitudinal ends are ctosed 
enough to be fixed together, tor example, but not limited 
to, by wek^ing so as each forms a tobidar element 
[0024] A tubular podcet 7 Is laid on a polyurethane 
sheel 6 and a needle felt tubular element 4 is then at- 
tached on the tubular pocket 7 by means, for example, 
iHJt not limited to, of glue spots 9. Then, the glass ftne 
tutHilar element 2 is laid on the needto felt tubular ele- 
ment 4, and the polyurethane sheet 8 is folded in such 
a way to contain them both, and fomna multi-layer struo- 
turo similar to the one shown In Fig . 3a, but with the poly- 
urothane sheet 6 and the glass fibre sheet 2 in opposite 
positions, l.e. ttte polyurethane sheet 6 disposed outskJe 
said multi-layer structure. As shown In Rgure 1. In this 
step the tubular pocket 7 la positioned outside the multi- 
layer glass fibre sheet 2 and the needle felt sheet 4. The 
lining brakiing 1 is finally ctosed on one end, for exanrv 
pie, but not linruted to, by means of wekiing. 
[0025] Naturally, It is possible to provide tubular ele- 
ments of more glass fibre 2 or needto felt 4 sheets, or 
to use two or more superposed polyurethane sheets 6 
depending on tiie technical requirements and still per- 
taining to the scope on Oils invention. 
[002q The lining braiding 1 is impregnated with ther- 
mosetting materials as for example but not limited to, 
epoxy, or polyurethane or phenol resins injected be- 
tween ttie poiyurettiane sheet 6 and the needle felt 4. 
At last, the lining tnalding 1 is press^ down, normaPy, 
by means of a roller system running down tfie entire 
length in order to evenly spread tfie resin all over the 
atxive mentioned sheet. 

[0027] As shown in Figure 6, for renovating a darrv 
aged conduit or to laying transmission cables using tlie 
present invention, it is necessary to insert the lining 
braiding, manufectured aooordbig to the method above 
described, into the damaged section 30 of such corxJuit. 
Connecting elements, for example, but not limited to, a 
drop tut)e 32 made of plastic material may be used to 
peribnn this operatton. The drop tobe 32 shall provide 
a connection between the mouth 34 of the damaged 
conduit section 30 and a manhole 36 on the surface road 
level. A hanging element as tor exampto, but not limited 
to, a metal ring 40 Is then placed next to tfie manhole 
38 on the drop tube 32 to provkJe the fixation of the open 
endof the lining brakiing 1 with the drop tube 32. The 
lining braiding 1 is then forced by pressure Inside the 
drop tut»e 32 and from there inside the conduit sectton 
30. Since the open end of the lining braiding 1 1s secured 
by flie metal ring 40, the lining braMkig 1 is forced to 
Invert InsMe the drop tube 32 so tiiat Its interior surtece, 
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made out of the glass fibre sheet 2, is forced to adhere 
to the Inner tube 32 surface. 

[0028] In order to obtain an even laying of the lining 
braiding 1 inside the oorKiuit section 30, and to irnprovB 
its adhesion to the conduit 30 inner wals, a water head 
is allied In the drop tube 32 until the sealed end of the 
lining braiding 1 slips out the outlet 42 of the conduit 30. 
[0029] In order to avoid a flat laying of the needle fsit 
tubular podcet 7. and to prevent the polyurethane sheet 
6 to flatten under the pressure of the water head flowing 
inside the lnlngbrBlding1,theend44 of the flexible pipe 
6 is connected to a compressed air generator (not 
shown) next to the metal ring 40 Intrtxlucing com- 
pressed air Inside the fl^ble pipe 8. A pressure gauge, 
for example a manometer (not shown) can be connect- 
ed at the opposite end of the pipe 8. in order to Iceep 
under control the pressure Inside the flexible pipe 8 dur- 
ing aB the laying steps of the lining braiding 1. 
l/mn To complete the laying action, the water inside 
the lining braiding 1 laid in the conduit 30 is heated to 
polymerise the resin cures and to harden al the Impreg- 
ruited she^s comprised in the iinkig braiding 1. In this 
step It is also necessary to constantly monitor the pres- 
sure inside the flexible pipe 8 in order to prevent the 
pressure released by heating of the water inside the lin- 
ing braiding 1 to alter the shape of the tubular podcet 7. 
poai] When the heating step is over, and after a cool- 
ing step, both ends of the lining braiding 1 and the flex- 
ible pipe 8 can be cut off dose to the inlet mouth 34 and 
the outlet 42 of the conduit section 30 respectiveiy. 
[0032] As shown In Figures 5 and 6, ends 10 of the 
fiexibte pipe 8 can be e^ly oonneded to channeling 
means inside a manhole 40, 50 respectiveiy, in order to 
tedlHato laying and maintenance of date transmission 
cables. 

[0033] in particular. In case of an Inspection manhote 
40. i.e. a manhole which can be accessed from outside, 
the end lOof the flexible pipe 8 is oonneded to an outlet 
^ktdt 46 by means of iinldng means, for example, but not 
limited to, a threaded connector 42 and a mouth 44. This 
allows to lead the date transmission cables Inside the 
flexible p^ 8 to an aboveground shunting box 48 
through the dud 48, in order to fadlitate their later use. 
[0034} if the manhole is a by-pass manhole SO, the 
end 10 of the flexibte pipe 8 can be connected to further 
connection pipes 52 by means, for exampte, of curve 
joints 54 fixed to the wals of the manhole 50. The con- 
nection pipes 52 may also comprise Inspedion and/or 
connections means 56 to allow and tedlltate inspection 
and/or connection of the date transmission cables teying 
Inside them. 

[0035] The above mentioned channeDing means 46, 
54 should have preferably a curvilinear design with wide 
racfius bends in order to improve passage and/br laying 
of the transmission cables, and to comply with applica- 
ble technical spedflcations of special transmissions 
means. 

p)03q Naturally, the flexible pipe 8 and all the above 



mentioned channeling means may ateo accommodate, 
or may be arranged for a further accommodation, of 
electric cables, date transmission cables, andllary wa- 
ter systems or any other channelling system. 

6 [0037] According to a further embodiment of the 
present invention, shown in ffHgure 4, for manuf^;turing 
an improved produd for laying cables and rmovating 
conduite. three sheete. for example, but not limited to, 
of glass flbres 2, polyester needle felt 4 and poly- 

10 urethane 6 respectiveiy are provided. The sheets 2, 4, 
6 are superposed so that the needle felt sheet 4 lays 
b^ween the other two sheete 2, 6, and then folded to 
directly form a lining braiding 1. A portion 14 of the pdy^ 
urethane sheet 6 is stHi flUrther fdded to obtain an eiorv 

^9 gatedswdiing24ofsubstentiallytubularfomitcK>, which 
extends substantially throughout the lining brakjing 1 
tength and with a smaller diameter than the Ining braid- 
ing 1. An additional needte felt strip 26 Is Inserted be- 
tween the polyurethane sheet 6 and the needle felt 

20 sheet 4, near the limbs of the sweliing 24, in order to 
support the fixation, for example, by means of welding 
spote 25. of the sweliing 24 to the needle felt sheet 4. 
The strip 26 also improves a better adhesion and a 
greaterstiffhess of the whole multi-layer structure during 

^ the impregnalfon of the lining braiding 1 . 

[0038] Naturally, the prindpte of tiie Invention remain- 
ing the same, the fonns of embodiment and details of 
construction may be varied widely with rasped to those 
described and shown, without thereby departing from 

30 the scope of the present Invenlton. 



dalms 



^ 1. An improved product for laying cables and renovat- 
ing conduite, comprising a flexibte lining element (1) 
with a tubular form, elongated along one preferen- 
tial direction and defining a dosed space therein, 
the flexible lining (1) comprising at least one teyer 
^0 of Irrpermeable material (6), at least one layer of 
pcTOUs matertel (4) and at least one layer of rein- 
forcement material (2). characterised In that it for- 
theroomprises an elongated pocket (7) tied with the 
flexible lining (1), the flexible lining (1) being revers- 
ed ibte along said preferential direction. 

2. An improved produd according to daim 1 , chara^ 
tsriaad in ttiatthe elongated pocket (7) is deposed 
internally to flie fl^Ue lining (1). 

so 

3. An Improved produd according to daim 2, charw" 
teriaed in that the elongated pocket (7) is defined 
by at least one teyer of porous material (4). 

cs 4. An improved produd acoording to daim 3. charao- 
terised in that the at least one layer of porous ma- 
terial (4) Is to be impregnated with thermosetting 
material. 
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5. A prooess for manufacturing an improved product 
for laying cables arxJ renovating conduits, as de- 
fined in any of the preceding claims, characterised 
In that It comprises the Ibliowing steps: 

6 

- providbig one or more tulxjiar elements manu- 
factured with sheets of reinforcement material 
(2): 

- provking a tut>ular element manufactured with 

a sheet of porous material (4); io 

- providUig an elongated pocket (7) manufac- 
tured with porous material, conlaining one or 
more flexible tubular elements (8) therein; 

- provking a sheet of lmpenneat}le material (6); 
• posilionmg the elongated pocket (7) upon the 

sheet of impermeable material (6); 

- Ibdng the tubular element(4} of porous material 
upon the etongated poctot (7); 

- posifk)nlng the one or more tubular elements 

(2) of reinforcement material upon the tubular 20 
elernem (4) of porous material; 

- folding the sheet of impernrieable materiai (6) to 
enclose al said elements, so as to form a single 
flexible aning element (1); 

- In^>regnatingtheoneormoresheet5(4)of po- 25 
rous material wilh thermosetting material; and 

- pressing the fiexible lining element (1) In order 
to aitow a unlfbrm dIstrtHJtkMi of the thermoset- 
ting material. 

so 

6. A process for laying cables and renovating conduits 
by means of an Improved product as defined In 
claims 1 to 4, clwacterieed In that it comprises 
the folkiwing steps: 

35 

- provking a lining element (1); 

- fixing one of the lining element ends on an Inlet 
mouth (34) of a conduit (30); 

inserting the flexit>le lining element (1) inside 
the conduit (30) adhering Its inner surface to the ^0 
inner surface of the conduit (30); 

- kitrodudng a water head insMe the Inverted lin- 
ing element (1) In order to alow the lining eie- 
ment(1) to stretch throughout the Interior of the 
conduit (30); 46 

- Introducing inside the etongated pocket (7) a 
certain volume of compressed air; 

- heating the water Inskto the lining element (1) 
up to a predetermined temperature, and main- 
taining sakj temperatim Ibr a predeterrnined ^ 
period of time In order to polymerising the ther- 
mosetting material oont»ned in the ining ele- 
ment (1); and 

- removing the ends of both the Ining element 
(1 ) and the elongated pocket (7). 
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